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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for an internal combustion 
engine, capable of easily forming the rich 
atmosphere on the surface of a NOx catalyst and 
efficiently performing poisoning recovering 
treatment of the NOx catalyst 

SOLUTION: The exhaust emission control device for 
the internal combustion engine is provided with a 
storage reduction type NOx catalyst 18 containing no 
oxygen storing and releasing agent and provided on 
an exhaust passage 14 of an internal combustion 
engine 1 capable of lean-burn; an oxidation catalyst 
20 containing an oxygen storing and releasing agent 
and provided in the downstream side of the NOx 
storage reduction catalyst; and an air-fuel ratio 
adjusting means for adjusting the air-fuel ratio of 
the exhaust passage. When sulfur poisoning 
amount of the NOx catalyst 18 is larger than a 



specified amount, the air-fuel ratio of exhaust gas 
is enriched. 
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PROBLEM TO BE SOLVED: To provide an exhaust emission 
control device for an internal combustion engine, capable of 
easily forming the rich atmosphere on the surface of a NOx 
catalyst and efficiently performing poisoning recovering 
treatment of the NOx catalyst. 

SOLUTION: The exhaust emission control device for the 
internal combustion engine is provided with a storage reduction 
type NOx catalyst 18 containing no oxygen storing and releasing! 
agent and provided on an exhaust passage 14 of an internal 
combustion engine 1 capable of lean-burn; an oxidation catalyst 
20 containing an oxygen storing and releasing agent and 
provided in the downstream side of the NOx storage reduction 
catalyst; and an air-fuel ratio adjusting means for adjusting the 
air-fuel ratio of the exhaust passage. When sulfur poisoning 
amount of the NOx catalyst 18 is larger than a specified 
amount, the air-fuel ratio of exhaust gas is enriched. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The exhaust emission control device of the internal combustion engine having the occlusion 
reduction type NOx catalyst which does not contain the oxygen occlusion emission agent prepared in the 
flueway of the internal combustion engine in which lean combustion is possible, the oxidation catalyst 
containing the oxygen occlusion emission agent prepared in the lower stream of a river of this occlusion 
reduction type NOx catalyst, and an air-fuel ratio adjustment means to adjust the air-fuel ratio of a flueway. 
[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 1 which 
is what makes the air- fuel ratio of exhaust gas rich when the amount of poisoning of the sulfur of said 
occlusion reduction type NOx catalyst is larger than the specified quantity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the thing sulfur poisoning playback of a purge 
enabled it to carry out efficiently about an internal combustion engine's exhaust emission control device. 
[0002] 

[Description of the Prior Art] The NOx catalyst which emits NOx absorbed when the air-fuel ratio of 
exhaust gas was Lean, NOx was absorbed and the oxygen density in exhaust gas fell is arranged in an 
engine's flueway. It is NOx in exhaust gas to this NOx catalyst. When it is made to absorb and the 
absorption efficiency of this NOx catalyst falls, while making NOx which intercepted the inflow of exhaust 
gas, supplied the reducing agent to the NOx catalyst, and was absorbed from the NOx catalyst emit There is 
an exhaust emission control device of the internal combustion engine which performs reduction purification 
of emitted NOx ( JP,62- 1 06826, A etc.). 

[0003] With such equipment, since it is not emitted from an NOx catalyst even if the sulfur contained in 
exhaust gas combines with NOx, and is absorbed by the NOx catalyst at the time of NOx absorption and this 
sulfur makes Rich the air-fuel ratio of inflow exhaust gas, there is a problem to which the NOx absorptive 
power of an NOx catalyst falls by the increment in the amount of sulfur accumulated. 

[0004] Then, the sulfur absorption presumption means which the sulfur absorbed amount of an NOx catalyst 
presumes as indicated by the patent No. 2745985 official report, When the sulfur absorbed amount 
presumed by this sulfur absorbed amount presumption means exceeds the amount of setup defined 
beforehand It has the sulfur emission means to which sulfur is made to emit from an NOx catalyst, and when 
the absorbed amount of the sulfur absorbed in order to recover the absorptance of an NOx catalyst exceeds 
the amount of setup, there is an exhaust emission control device it was made to emit sulfur from an NOx 
catalyst. 

[0005] While this equipment raises the temperature of inflow exhaust gas, more specifically Make the air- 
fuel ratio of this exhaust gas into theoretical air fuel ratio or Rich, and temperature of a purge is made into 
500 to about 600 degrees C at the time of sulfur poisoning playback, this — the NOx catalyst of a purge — 
supplying — sulfate BaS04 ****** — the sulfur which pyrolyzed the sulfur which exists in an NOx catalyst, 
and was made emit and emitted — unburnt — it is made to be immediately returned by HC and CO 
[0006] On the other hand, such an NOx catalyst of the conventional exhaust emission control device usually 
contains oxygen occlusion emission agents, such as Seria. Since HC of non-** and CO arise from an 
internal combustion engine mostly when the air- fuel ratio of exhaust gas is made rich, one of the reason of 
the is for oxidizing and purifying this. Since an oxygen occlusion emission agent absorbs oxygen, and it 
emits oxygen when rich when the air-fuel ratio of exhaust gas is Lean, this oxygen reacts with HC of non- 
**, and CO, and it oxidizes these. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to fully perform sulfur playback, it 
is necessary to make the air- fuel ratio of exhaust gas rich, and to form a rich ambient atmosphere on the 
surface of a catalyst in the conventional exhaust emission control device, and if the oxygen occlusion agent 
is included in this case, as a result of emitting much oxygen from this occlusion agent, formation of a rich 
ambient atmosphere takes long duration. However, it becomes difficult for the amount of long duration and 
the reducing agent which will be supplied if an exhaust air flow rate tends to be continuously made [ many ] 
and it is going to form a rich ambient atmosphere to increase, and for whenever [ including an NOx 
catalyst / catalyst temperature ] to go up, and to maintain a catalyst at 650 degrees C or less which is the 
heat-resistant temperature. 
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[0008] Then, although it cannot but stop carrying out sulfur poisoning playback, suppressing the rise of 
whenever [ catalyst temperature ], the supply time amount of the reducing agent per time, i.e., rich time 
amount, may become short in this case. Then, oxygen emission cannot be overcome from an oxygen 
occlusion agent, and sufficient rich ambient atmosphere cannot be formed on the surface of a catalyst, but 
the problem that said poisoning playback is unrealizable is produced. 

[0009] This invention is carried out in view of the above situations, and a rich ambient atmosphere can be 
easily formed in the front face of an NOx catalyst, and let it be a technical problem to offer the exhaust 
emission control device of the internal combustion engine in which poisoning playback of an efficient NOx 
catalyst is possible. 
[0010] 

[Means for Solving the Problem] This invention shall be equipped with the occlusion reduction type NOx 
catalyst which considered as the following configurations, namely, does not contain the oxygen occlusion 
emission agent prepared in the flueway of the internal combustion engine in which lean combustion is 
possible, the oxidation catalyst containing the oxygen occlusion emission agent prepared in the lower stream 
of a river of this catalyst, and an adjustment means of an air- fuel ratio to adjust the air- fuel ratio of the path 
of exhaust gas in order to attain said technical problem. 

[001 1] With this equipment, when the amount of poisoning of the sulfur of an occlusion reduction type NOx 
catalyst is larger than the specified quantity, it can set up so that the air- fuel ratio of exhaust gas may be 
made rich. Measurement of the amount of poisoning of the sulfur of an occlusion reduction type NOx 
catalyst can be presumed from the mileage of a vehicle, or fuel consumption. Moreover, the NOx 
concentration in the flueway before and behind an occlusion reduction type NOx catalyst can be measured, 
and it can presume from change of these differences. 

[0012] An oxygen occlusion emission agent emits the oxygen absorbed when the air- fuel ratio of inflow 
exhaust gas was Lean, oxygen was absorbed and the oxygen density in inflow exhaust gas fell, and has Seria 
(cerium oxide Ce02) etc. here. 

[0013] Moreover, with an occlusion reduction type NOx catalyst, when the air-fuel ratio of inflow exhaust 
air is Lean, NOx is absorbed. Arrange to a flueway the NOx absorbent which emits NOx absorbed when the 
oxygen density of inflow exhaust air fell, and NOx under exhaust air is made to absorb. While making NOx 
which supplied and absorbed the reducing agent to the account NOx absorbent of back to front emit from 
said NOx absorbent, the catalyst for exhaust air purification which carries out reduction purification of 
emitted NOx is said. An alumina is made into support and this consists of at least one chosen from 
Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like 
Calcium calcium, Lanthanum La, and rare earth like Yttrium Y on the support, and noble metals like 
Platinum Pt. 

[0014] Although said oxidation catalyst made noble metals, such as platinum (Pt) which carries out a 
catalysis on the surface of an alumina, or palladium (Pd), support, oxidizes CO and HC in exhaust gas and is 
set to harmless C02 and H20, what contains an oxygen occlusion emission agent here is used. For example, 
Seria (cerium oxide Ce02) is added to the alumina of a base material, and there is a thing which made noble 
metals, such as platinum (Pt), adhere to it to include an oxygen occlusion emission agent. 
[0015] An adjustment means to adjust an air- fuel ratio furthermore is equipped with the air-fuel ratio sensor 
installed in the exhaust pipe, and the electronic control unit (ECU) for engine control which controls the 
amount of supply of a fuel, and ECU determines the fuel amount of supply based on the output signal from 
an air- fuel ratio sensor, and it is theoretical air fuel ratio, Lean, or a thing adjusted richly about the air-fuel 
ratio of exhaust gas. 

[001 6] by the way, unburnt [ in the exhaust gas discharged from a combustion chamber ] — the amount of 
HC and CO increases, so that the air-fuel ratio of the gaseous mixture supplied to a combustion chamber 
becomes rich, and it increases, so that the amount of the oxygen 02 in the exhaust gas discharged from a 
combustion chamber has the air-fuel ratio of the gaseous mixture supplied to a combustion chamber to Lean. 
Since the occlusion reduction type NOx catalyst which does not contain the oxygen occlusion emission 
agent located in the upstream of a flueway has been arranged according to the exhaust emission control 
device of this invention, from this occlusion reduction type NOx catalyst, oxygen is not emitted at the time 
of formation of the rich ambient atmosphere of exhaust gas. Therefore, since the situation that the exhaust 
gas of the front face of an NOx catalyst cannot become rich easily due to emission oxygen is canceled even 
if it is the rich spike of short time amount, a rich ambient atmosphere can be formed easily. In this case, 
combustibles, such as HC of non-** in the rich exhaust gas to produce and CO, oxidize by the oxygen 
emitted from the oxidation catalyst by which the oxygen occlusion emission agent arranged on that lower 
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stream of a river was added. An oxygen occlusion emission agent can carry out occlusion of the oxygen, 
when an air-fuel ratio is Lean. 

[0017] Thus, each will share the function of the above absorption emission reduction operations of NOx, 
and the oxidation of HC and CO according to two catalysts installed in the flueway, and the exhaust 
emission control device of this invention will achieve this. 

[0018] However, at the time of sulfur poisoning playback, maintaining the temperature, since whenever 
[ catalyst temperature ] must be beyond predetermined temperature, it will be necessary to adjust 
temperature so that heat-resistant temperature of an occlusion reduction type NOx catalyst may not be 
exceeded by one side. Therefore, after whenever [ catalyst temperature ] reaches predetermined temperature, 
sulfur poisoning playback is started, but if the exhaust gas which made the air- fuel ratio rich at this time 
flows in a catalyst continuously, the temperature of a catalyst rises too much and heat-resistant temperature 
may be exceeded. Therefore, it is desirable to control the temperature rise of a catalyst, adjusting an air- fuel 
ratio cyclically and carrying out sulfur poisoning playback of predetermined time so that Lean may be 
repeated by turns as it is rich. 

[0019] With the equipment of this invention, since sulfur poisoning playback can be performed by repeating 
Lean's exhaust gas by turns as it is rich, and making it flow, the oxygen occlusion emission agent of the 
oxidation catalyst of the lower stream of a river of an occlusion reduction type NOx catalyst can carry out 
occlusion of much oxygen in Lean's condition. Since this oxidation catalyst emits this oxygen that carried 
out occlusion when an air-fuel ratio is rich, and it demonstrates sufficient oxidation, it can lessen HC in 
exhaust gas, and the amount of CO extremely. 
[0020] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the exhaust emission control device 
of the internal combustion engine of this invention is explained. In this drawing, an internal combustion 
engine 1 is a serial 6-cylinder diesel power plant, and inhalation of air is introduced into the combustion 
chamber of each gas column through an inlet pipe 3 and an inlet manifold 2. An air cleaner 4 is formed in 
the start edge of an inlet pipe 3, and while being an inlet pipe 3, compressor 6a of an air flow meter 5 and a 
turbocharger, the intercooler 7, and the throttle valve 8 are formed. 

[0021] An air flow meter 5 outputs the output signal according to the air content of the new mind which 
flows into an inlet pipe 3 through an air cleaner 4 to ECU9, and this ECU9 calculates an inhalation air 
content based on the output signal of an air flow meter 5. 

[0022] Moreover, a fuel (gas oil) is injected by the combustion chamber of each gas column of an internal 
combustion engine 1 from fuel injection valves 10a and 10b, respectively. The valve-opening stage and 
valve-opening period of each fuel injection valves 10a and 10b are controlled by ECU 9 according to an 
internal combustion engine's 1 operational status. 

[0023] Moreover, the exhaust gas produced in the combustion chamber of each gas column of an engine 1 is 
discharged by the exhaust pipe 14 through the exhaust manifolds 13a and 13b of an assembled die, and is 
discharged in atmospheric air through the muffler which is not illustrated further. Exhaust manifold 13a 
discharges the 1st cylinder to cylinder [ 3rd ] exhaust gas, and exhaust manifold 13b discharges the 4th 
cylinder to cylinder [ 6th ] exhaust gas. Recycle of a part of exhaust gas discharged by exhaust manifold 13b 
is attained through the exhaust air reflux tubing 15 at the inlet manifold 2, and EGR cooler 16 and the EGR 
valve 17 are formed in the middle of the exhaust air reflux tubing 15. According to an internal combustion 
engine's 1 operational status, opening control is carried out by ECU9 and the EGR valve 1 7 controls the 
amount of exhaust air reflux by it. 

[0024] In the middle of the exhaust pipe 14, turbine 6b of a turbocharger 6 and a turbocharger is arranged. 
This turbine 6b is driven with exhaust gas, drives compressor 6a connected with turbine 6b, and carries out 
the pressure up of the inhalation of air. 

[0025] In addition, 1st cylinder to cylinder [ 3rd ] fuel injection valve 10a serves as the injection valve for 
reducing-agent supply which supplies the fuel as a reducing agent. That is, although fuel injection valve 10a 
supplies a reducing agent by postinjection, the fuel as the reducing agent turns to the exhaust manifold 13b 
side via a turbocharger 6, and it is necessary to make it not flow into the 6th cylinder from the 4th cylinder 
through the exhaust air reflux tubing 1 5 further. Then, the circumference lump prevention oxidation catalyst 
30 of a reducing agent is formed in the branch point of the downstream of exhaust manifold 13a and 
branched exhaust manifold 13b. Therefore, the reducing agent (HC) which turned to the exhaust manifold 
13b side oxidizes according to the circumference lump prevention oxidation catalyst 30 of a reducing agent, 
and it can prevent that this flows into a combustion chamber. 

[0026] The casing 19 which held the occlusion reduction type NOx catalyst (Lean NOx catalyst) 18 which 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/10/2006 



JP„2001-227333,A [DETAILED DESCRIPTION] 



Page 4 of 8 



does not contain an oxygen occlusion emission agent in the lower stream of a river of an exhaust pipe 14, 
and the casing 29 which contained the oxidation catalyst 20 which contains an oxygen occlusion agent on 
the lower stream of a river are formed further, respectively. The NOx catalyst 1 8 purifies NOx in exhaust 
gas, a part of HC, and CO. Including the cerium oxide Ce02 (following, Seria) which is an oxygen 
occlusion emission agent, the oxidation catalyst 20 of the lower stream of a river supports the oxidation 
catalyst of Platinum Pt etc., is constituted, and purifies HC in exhaust gas, and CO. 

[0027] Moreover, in the exhaust pipe 14, the 1st exhaust air temperature sensor 22 and the 1st NOx sensor 
23 are installed in the upstream of the NOx catalyst 18, respectively. Moreover, the 1st air- fuel ratio sensor 
24, the 2nd exhaust gas temperature sensor 25, and the 2nd NOx sensor 26 are installed in the middle of the 
NOx catalyst 1 8 and an oxidation catalyst 20, and the HC sensor 27 and the 2nd air- fuel ratio sensor 28 are 
further formed in the lower stream of a river of an oxidation catalyst 20, respectively. It connects with ECU9 
altogether and these 1st exhaust air temperature sensors 22, the 1st NOx concentration sensor 23, the 1st air- 
fuel ratio sensor 24, the 2nd exhaust gas temperature sensor 25, the 2nd NOx concentration sensor 26, HC 
concentration sensor 27, and the 2nd air-fuel ratio sensor 28 output the detected information to ECU9. 
[0028] It is possible to measure the temperature in an exhaust pipe 3 and to presume the temperature within 
the NOx catalyst 1 8 with the 1 st exhaust air temperature sensor 22 and the 2nd exhaust air temperature 
sensor 25 installed in the upstream and the lower stream of a river of the NOx catalyst 1 8. 
[0029] Similarly, the rate of reduction of NOx by the NOx catalyst 18 is measurable by the 1st NOx 
concentration sensor 23 and the 2nd NOx concentration sensor 26 installed in the upstream and the lower 
stream of a river of the NOx catalyst 18. 

[0030] the 1st air- fuel ratio sensor 24 of the lower stream of a river of the NOx catalyst 18 — the air-fuel 
ratio within the NOx catalyst 18 — moreover, the air-fuel ratio within an oxidation catalyst 20 is measured, 
respectively by the 2nd air-fuel ratio sensor 28 of the lower stream of a river of an oxidation catalyst 20. HC 
concentration sensor 27 detects HC from an oxidation catalyst 20, and judges degradation of a catalyst. 
Moreover, when there is much discharge of HC from the oxidation catalyst 20 detected by HC concentration 
sensor 27, the rich degree of a rich spike or rich time amount is decreased, and the discharge of HC is 
adjusted. 

[003 1 ] ECU9 consists of a digital computer, possesses ROM (read-only memory), RAM (random access 
memory), CPU (central processor unit), the input port, and the output port which were mutually connected 
by the bi-directional bus, and performs basic control, such as fuel-oil-consumption control of an internal 
combustion engine 1 , and also it performs playback of an NOx absorbent, accommodation of supply of a 
reducing agent, etc. with the gestalt of this operation. 

[0032] For these control, the input signal from the accelerator opening sensor 61 and the input signal from 
the crank angle sensor 62 are inputted into the input port of ECU9. The accelerator opening sensor 61 
outputs the output voltage proportional to accelerator opening to ECU9, and ECU9 calculates an engine load 
based on the output signal of the accelerator opening sensor 61. The crank angle sensor 62 outputs an output 
pulse to ECU9, whenever a crankshaft carries out fixed include-angle rotation, and ECU9 calculates an 
engine speed based on this output pulse. An engine operation condition is distinguished, and ECU9 
computes the fuel oil consumption according to an engine operation condition with reference to an injection- 
quantity map (not shown), computes the valve-opening period of the fuel injection valve 10 corresponding 
to the computed fuel oil consumption, and controls actuation of a fuel injection valve 10 by these engine 
loads and the engine speed. 

[0033] The gestalt of another operation of the exhaust emission control device of this invention is shown in 
drawing 2 . Here, the part which is different from the gestalt of operation of drawing 1 is explained, and the 
same part attaches the same sign and omits explanation. With the gestalt of operation of drawing 1 , 
although 1st cylinder to cylinder [ 3rd ] fuel injection valve 10a served as the injection valve for reducing- 
agent supply which supplies the fiiel as a reducing agent, the injection valve 21 for reducing-agent supply is 
formed separately, and this injects a reducing agent in an exhaust air port here. The reducing agent which 
uses a fuel is sent with the feeding pump 3 1 formed in the reducing-agent supply way, and the amount of 
supply is adjusted by the metering valve 32 for reducing-agent supply. 

[0034] Moreover, the fuel as a reducing agent supplied from said injection valve 21 for reducing-agent 
supply turns to the exhaust manifold 13b side via a turbocharger 6, and it is necessary to make it not flow 
into the 6th cylinder from the 4th cylinder through the exhaust air reflux tubing 1 5 further. Then, the 
circumference lump prevention oxidation catalyst 30 of a reducing agent is formed in the branch point of 
exhaust manifold 13b and the exhaust air ring current tubing 15. 

[0035] Furthermore, the casing 19 which made one the NOx catalyst 18 which ****(ed) the occlusion 
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reduction type NOx catalyst which does not contain an oxygen occlusion emission agent, and the oxidation 
catalyst 20 which supported the oxidation catalyst containing an oxygen occlusion agent, and contained it is 
formed in the lower stream of a river of an exhaust pipe 14. Although the NOx catalyst 18 is located in the 
upstream of a flueway and an oxidation catalyst 20 is arranged at the downstream, the difference with what 
is shown in drawing 1 is a point which these are united and constitutes one catalyst. 
[0036] Next, the occlusion reduction type NOx catalyst ****(ed) by the NOx catalyst 1 8 is explained. An 
occlusion reduction type NOx catalyst makes an alumina (aluminum 203) support, and this support top or 
the interior comes to support at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal 
like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like 
Yttrium Y, and noble metals like Platinum Pt. 

[0037] This NOx catalyst performs the absorption/emission action of NOx which emits NOx which the air- 
fuel ratio (an exhaust air air- fuel ratio is called hereafter) of inflow exhaust gas absorbed NOx rather than 
theoretical air fuel ratio at the time of Lean, and was absorbed when the exhaust air air- fuel ratio became 
more rich than theoretical air fuel ratio or it and the oxygen density in inflow exhaust gas fell as N02 or NO. 
And NOx (N02 or NO) emitted from the NOx catalyst reacts with unbumt [ in exhaust gas / HC or CO ] 
immediately, and it is made to return it to N2. 

[0038] In addition, an exhaust air air-fuel ratio shall mean the ratio of the sum total of an air content, and the 
sum total of the amount of fuels (hydrocarbon) supplied to the flueway of the upstream of an NOx catalyst, 
an engine combustion chamber, an inhalation-of-air path, etc. here, respectively. Therefore, when a fuel, a 
reducing agent, or air is not supplied in an upstream flueway rather than an NOx catalyst, an exhaust air air- 
fuel ratio is in agreement with the air- fuel ratio of the gaseous mixture supplied to an engine combustion 
chamber. 

[0039] By the way, since combustion is performed in the Lean region farther than SUTOIKI (theoretical air 
fuel ratio, A/F=14.6) in the case of a diesel power plant, the air-fuel ratio of the exhaust gas which flows 
into an NOx catalyst in the usual engine operational status is very Lean, and there are very few amounts of 
NOx which NOx in exhaust gas is absorbed by the NOx catalyst, and are emitted from an NOx catalyst. 
[0040] Therefore, before the NOx absorptance of an NOx catalyst is saturated, a reducing agent is supplied 
into exhaust gas and the oxygen density in exhaust gas is reduced, and it is necessary to emit NOx absorbed 
by the NOx catalyst and to return to predetermined timing, by the diesel power plant. Therefore, when the 
amount of NOx absorbed by the NOx catalyst from the hysteresis of the operational status of an engine 1 by 
ECU9 is presumed with the gestalt of this operation and that amount of presumed NOx reaches the 
predetermined value set up beforehand Only predetermined time opens a control valve 23 and supply the 
fuel of the specified quantity to the upstream of casing 19, and reduce the oxygen density in the exhaust gas 
which flows into an NOx catalyst, NOx absorbed by the NOx catalyst is made to emit, and it is N2. He is 
trying to return. 

[0041] If the air- fuel ratio of inflow exhaust gas becomes Lean as mentioned above, NOx will be absorbed 
by the NOx catalyst, and if the air- fuel ratio of inflow exhaust gas is made rich, NOx will be emitted to the 
inside of a short time from an NOx catalyst. However, sulfur is contained in inflow exhaust gas and not only 
NOx but sulfur is absorbed by the NOx catalyst. The absorption mechanism of the sulfur to this NOx 
catalyst is considered to be the same thing as the absorption mechanism of NOx. That is, when the case 
where Platinum Pt and Barium Ba are made to support on support is made into an example, and it explains, 
and the air-fuel ratio of inflow exhaust gas is Lean, it is oxygen 02. 02 - It has adhered to the front face of 
Platinum Pt in the form, and is S02 in inflow exhaust gas. It is 02 in the front face of Platinum Pt. - It reacts 
and is S03. It becomes. Subsequently, generated S03 It is sulfate ion S042, being absorbed in an NOx 
catalyst and combining with the barium oxide BaO oxidizing further on Platinum Pt. - It is spread in an 
absorbent in a form. Subsequently, this sulfate ion S04 2 - Barium ion Ba2+ It is a sulfate Ba S04 unitedly. 
It generates. 

[0042] This sulfate Ba S04 Even if it is hard to be decomposed and makes the air-fuel ratio of inflow 
exhaust gas into short time amount and Rich, it is a sulfate Ba S04. It remains as it is, without being 
decomposed. Therefore, it is a sulfate BaS04 as time amount passes in an NOx catalyst. It increases, and the 
amount of NOx which can absorb an NOx catalyst falls as time amount passes in this way. 
[0043] sulfate BaS04 generated within these NOx catalysts the temperature of an NOx catalyst — high — in 
addition — and — if it becomes SUTOIKI or a rich ambient atmosphere — decomposing — sulfate ion S04 2- 
S03 ****** ~ it is emitted from an absorbent. Then, when sulfur is absorbed more than a constant rate in an 
NOx catalyst, whenever [ catalyst temperature ] is raised, and the air-fuel ratio of inflow exhaust gas is made 
rich over predetermined time, and it was made to make sulfur emit from an NOx catalyst in the exhaust 
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emission control device of this invention. 

[0044] Drawing 3 is drawing showing the condition of having arranged the NOx catalyst 1 8 and oxidation 
catalyst 20 of an exhaust emission control device of this operation which were mentioned above to the 
upstream and the downstream of a flueway, respectively, and, in the NOx catalyst 18, the oxidation catalyst 
20 contains the oxygen occlusion emission agent on the contrary excluding the oxygen occlusion emission 
agent. [ of a mode ] sulfur poisoning in this equipment — refreshable conditions are explained with reference 
to drawing 6 from drawing 4 . 

[0045] Drawing 4 is the graphical representation showing change of the temperature of the NOx catalyst 1 8, 
and the relation of a sulfur poisoning regeneration rate, the air-fiiel ratio of the exhaust gas of the front face 
of the NOx catalyst 18 is 14, and when sulfur poisoning playback time amount is set as for 60 seconds, 550 
degrees C or more are understood that it is necessary to maintain before and after 600 degrees C in 
consideration of the heat-resistant temperature of the NOx catalyst 1 8 desirably whenever [ catalyst 
temperature ]. 

[0046] Moreover, drawing 5 is the graphical representation showing change of the exhaust air air-fuel ratio 
of the front face of the NOx catalyst 1 8, and the relation of a sulfur poisoning regeneration rate, and when 
sulfur poisoning playback time amount is set as for 60 seconds, having used temperature of the NOx catalyst 
1 8 as 600 degrees C, as for the exhaust air air- fuel ratio on the front face of a catalyst, it turns out that it is 
necessary theoretical air fuel ratio or to make it rich. 

[0047] Furthermore, drawing 6 is the graphical representation showing change of sulfur poisoning playback 
time amount (rich exhaust air pass time), and the relation of a sulfur poisoning regeneration rate, the air- fuel 
ratio of the exhaust gas on the front face of a catalyst is 14, and when whenever [ catalyst temperature ] is 
made into 600 degrees C, in order to complete sulfur poisoning playback mostly, it is shown that the time 
amount for about 60 seconds is required. 

[0048] In order to fulfill the above conditions, a reducing agent is supplied like drawing 3 , the air- fuel ratio 
of exhaust gas becomes rich, and it is required for both the air-fuel ratio in the A point of the inlet port of the 
NOx catalyst 1 8 and the air- fuel ratio in the B point of the outlet of the NOx catalyst 1 8 to be in the rich 
conditions 50 and 51. In this case, it accepts as that by which the rich ambient atmosphere is formed in the 
front face of the NOx catalyst 18. Moreover, since oxygen will be emitted from an oxygen occlusion 
emission agent and this will oxidize if rich exhaust air passes through the inside of an oxidation catalyst 20, 
the air-fuel ratio of C point of the outlet of an oxidation catalyst 20 will be in the condition of theoretical air 
fuel ratio, or the Lean condition 53. 

[0049] However, when temperature of the NOx catalyst 1 8 is made into 600-degree-C order, the air- fuel 
ratio of exhaust gas is made rich over about 60 seconds and the NOx catalyst 18 is passed for this, the 
situation where the temperature of the NOx catalyst 18 exceeds the heat-resistant temperature happens. It is 
supplying rich exhaust gas for 20 seconds there, and repeating the actuation into which Lean's exhaust gas is 
made to flow 3 times for [ of a degree ] 40 seconds, namely, repeating Lean cyclically, as it is rich, and 
passing the NOx catalyst 18 for this, and realizes making the air- fuel ratio of exhaust gas rich over a total of 
60 seconds. 

[0050] Thus, although making rich the air-fuel ratio of inflow exhaust gas is performed when sulfur is 
absorbed more than a constant rate in the NOx catalyst 1 8, it is difficult in the NOx catalyst 1 8 to detect the 
amount of the actually absorbed sulfur, therefore the amount of the sulfur absorbed by the NOx catalyst 1 8 
must be presumed. Therefore, the amount of the sulfur absorbed by the NOx catalyst 18 presumes the 
amount of the sulfur absorbed by the NOx catalyst 18 from the mileage of a car paying attention to being 
dependent on the mileage of a car. 

[0051] Drawing 7 shows the relation between the absorbed amount of the sulfur called for by experiment, 
and the mileage of a car. In drawing 7 , So of an axis of abscissa shows the accumulation mileage of a 
vehicle, and S of an axis of ordinate expresses the mileage of the vehicle after sulfur was emitted from the 
NOx catalyst. Moreover, curvilinear f (So) shows the case where sulfur occupies 80% of the absorption 
capacity of an NOx catalyst. When a new car is driven, the accumulation mileage So and mileage S are 
mutually equal, and with the gestalt of implementation of this invention, when both the mileage So and S 
increases as an alternate long and short dash line shows, and it reaches curvilinear f (So), emission of the 
sulfur from the 1st NOx catalyst 18 is carried out. When sulphuric emission is carried out, as an alternate 
long and short dash line shows, mileage S is set to 0 (zero), if the point which subsequently becomes settled 
with the accumulation mileage So and mileage S reaches curvilinear f (So), emission of the 2nd sulfur will 
be carried out and sulphuric emission will be performed one by one similarly continuously. In addition, the 
relation between curvilinear f (So) shown in drawing 7 and mileage So and S is memorized by ROM which 
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is not beforehand illustrated in ECU9. 

[0052] Next, with reference to drawing 8 , the sulfur emission control by this invention is explained. 
Drawing 8 shows a time-sharing lump routine, mileage deltaS of the time [ time / of the last interruption ] of 
this interruption is first computed from the output pulse of a rate sensor in step 100, and this mileage deltaS 
is added to the accumulation mileage So. 

[0053] Subsequently, at step 101, deltaS is added to mileage S. Each mileage So and S computed at steps 
100 and 101 is memorized by the backup RAM in ECU9. 

[0054] Subsequently, at step 1 02, when it is distinguished whether the point which becomes settled with 
each mileage So and S exceeded curvilinear [ in drawing 7 ] f (So) and it is not over this, it progresses to 
step 103. 

[0055] At step 103, the amount W of NOx absorbed by the NOx catalyst is computed. That is, since it 
increases, so that the inhalation air content Q of the amount of NOx discharged from a combustion chamber 
increases, and it increases so that engine load Q/N becomes high, the amount W of NOx absorbed by the 
NOx catalyst will be expressed by the sum of W and k-Q-Q/N (k is a constant). 

[0056] Subsequently, at step 104, it is distinguished whether the amount W of NOx absorbed by the NOx 
catalyst is larger than the amount Wo of setup defined beforehand. This amount Wo of setup is about 30% 
of the amount of maximum NOx which for example, an NOx catalyst may absorb. If it is W<=Wo, a 
processing cycle will be completed, if it is W>Wo, it will progress to step 105 and an NOx emission flag 
will be set. 

[0057] At step 106, after NOx emission processing is performed, when it is distinguished whether between 
fixed time amount, for example, 3 seconds, passed and it has passed for 3 seconds, it progresses to step 107 
and NOx emission processing is completed. While NOx emission processing is performed, it is supposed 
that exhaust gas is rich, therefore exhaust gas does not have 0.5 seconds and will be made rich for 1 second. 
NOx absorbed by the NOx catalyst in the meantime is emitted. In addition, when NOx is not fully emitted 
by one rich processing, rich processing is performed repeatedly several times. 

[0058] Subsequently, at step 108, the amount W of NOx absorbed by the NOx catalyst is set to 0 (zero). An 
emission operation of this NOx is performed at comparatively short spacing. When it is judged that the point 
which becomes settled with mileage So and S in step 102, on the other hand, exceeded curvilinear [ of 
drawin g 7 ] f (So) (i.e., when it is judged that 80% of the absorption capacity of an NOx catalyst was 
occupied with sulfUr), it progresses to step 1 09 and activation of sulfur processing is started, and 
subsequently rich exhaust air is made to flow into an NOx catalyst at step 110, using the air-fuel ratio of 
exhaust gas as rich. Subsequently, the rich exhaust air pass time (processing time) T of an NOx catalyst is 
updated at step 111, and the total of the pass time T of rich exhaust air judges whether the predetermined 
setup time To was reached at step 112. If the pass time of rich exhaust air has already reached at the setup 
time To, for example, 2 minutes, it will progress to step 1 13, Li sulfur processing will be ended, and supply 
of rich exhaust gas will be suspended. 

[0059] Moreover, at step 112, when the total of the inlet time T of rich exhaust air has not reached the 
predetermined setup time To, it progresses to step 116, passage of rich exhaust air continuing, and the 
temperature of the NOx catalyst 1 8 is measured. If whenever [ catalyst temperature ] is over predetermined 
temperature, for example, 650 degrees C, at step 1 16, it will be stopped and supply of rich exhaust air will 
make Lean exhaust air flow in the NOx catalyst 18. Subsequently, it progresses to step 1 19 and whenever 
[ catalyst temperature ] is measured. If whenever [ catalyst temperature ] is 500 degrees C or less at step 
120, it will return to step 110 and rich exhaust air will flow into the NOx catalyst 18 again. If whenever 
[ catalyst temperature ] is over 500 degrees C, into a catalyst, Lean exhaust air will flow and whenever 
[ catalyst temperature ] will be reduced. Next, it progresses to step 120, and if whenever [ catalyst 
temperature ] is 500 degrees C or less, it will progress to step 110, and will progress to step 1 10 again, and 
rich exhaust air will pass through the inside of a catalyst. At step 1 1 1, the rich exhaust air pass time 
(processing time) T of an NOx catalyst is updated, and the total of the pass time T of rich exhaust air judges 
whether the predetermined setup time To was reached in step 1 12. If the pass time of rich exhaust air has 
already reached at the setup time To, for example, 2 minutes, it will progress to step 1 13, Li sulfur 
processing will be ended, and supply of rich exhaust gas will stop. 

[0060] Subsequently, at step 114, mileage S is set to 0 (zero) and the amount W of NOx absorbed by the 
NOx catalyst is set to 0 (zero). HC which did not oxidize according to the NOx catalyst 18 at this time, and 
CO flow in the oxidation catalyst 20 installed in that of that lower stream of a river, and fully oxidize by the 
oxygen by which occlusion is carried out to the oxidation catalyst being emitted. 

[0061] With the gestalt of this operation, the 1st NOx concentration sensor 23 is installed in the inlet port of 
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the NOx catalyst 1 8, and the 2nd NOx concentration sensor 26 is formed in the outlet of the NOx catalyst 
18. Each of these NOx concentration sensors 23 and 26 generate the output voltage proportional to the 
concentration of NOx, and these output voltage is inputted into ECU9 through a corresponding A-D 
converter, respectively. If sulfur occupies the great portion of absorption capacity of an NOx catalyst, the 
NOx absorptance by the NOx catalyst will decline, and a part of NOx which flowed into the NOx catalyst in 
this way is discharged from an NOx catalyst, without being absorbed by the NOx catalyst. 
[0062] Therefore, NOx concentration CI in the inlet-port section of the NOx catalyst detected by the 1st 
NOx concentration sensor 23 with the gestalt of this operation While computing difference deltaC (=C1-C2) 
of the NOx concentration C2 in the outlet section of the NOx catalyst detected by the 2nd NOx 
concentration sensor 26 This difference deltaC (= 1/n sigmadeltaC), for example, average deltaCm for 1 
minute, is computed. This average deltaCm when [ of the set point CO CI, for example, the NOx 
concentration of the inlet-port section, ] lower than 50% The great portion of absorption capacity of an NOx 
catalyst is judged that sulfiir occupies, and exhaust gas is made into theoretical air fuel ratio. 
[0063] In addition, NOx concentration CI in the inlet-port section of an NOx catalyst although he is trying 
for the 1st NOx concentration sensor 23 to detect the NOx concentration CI in the inlet-port section of an 
NOx catalyst in this example It becomes engine load Q/N and the function of the engine rotational 
frequency N. Therefore, it asks for the NOx concentration CI in the inlet-port section of an NOx catalyst by 
experiment beforehand as a function of engine load Q/N and the engine rotational frequency N, it 
memorizes in ROM of ECU9 beforehand by using these relation as a map, and can ask for the NOx 
concentration CI from this map. It becomes unnecessary in this case, to form the 1st NOx concentration 
sensor 23. 

[0064] With the gestalt of implementation of this invention, since the NOx catalyst 1 8 has been arranged for 
the upstream of a flueway as what does not contain an oxygen occlusion emission agent when carrying out 
sulfur poisoning playback of the NOx catalyst 1 8, it becomes easy to make the air- fuel ratio of exhaust gas 
rich at the time of sulfur poisoning playback of the NOx catalyst 1 8, and to form an ambient atmosphere in a 
catalyst front face, and the sulfur poisoning playback of it is attained by supply of short-time rich exhaust 
air. Therefore, sulfur poisoning playback of the NOx catalyst 1 8 can be carried out, controlling supply of 
rich exhaust air not to exceed the heat-resistant temperature of the NOx catalyst 1 8 by supplying short-time 
rich exhaust air and Lean exhaust air cyclically. 

[0065] On the other hand, when the air-fuel ratio of exhaust gas is Lean, the oxidation catalyst 20 containing 
oxygen occlusion emission agents, such as down-stream Seria, will carry out occlusion of the oxygen. 
Therefore, since combustibles, such as HC of non-** generated when rich exhaust gas is supplied, and CO, 
oxidize by the oxygen emitted from an oxidation catalyst 20, the discharge to the exterior of HC and CO is 
controlled. 

[0066] In addition, since an occlusion reduction type NOx catalyst does not have an oxygen occlusion 
emission agent, supply of a reducing agent required to return the oxygen emitted from an oxygen occlusion 
emission agent at the time of sulfur poisoning playback becomes unnecessary, and can make small fuel 
consumption aggravation at the time of sulfur poisoning playback. 

[0067] Thus, the exhaust emission control device of this invention realizes carrying out sulfur poisoning 
playback easily and efficiently by sharing an NOx absorption emission function and the oxidation function 
of HC and CO with the NOx catalyst 1 8 and an oxidation catalyst 20, respectively. 
[0068] 

[Effect of the Invention] As mentioned above, according to this invention, since a rich ambient atmosphere 
can be easily formed in the front face of the NOx catalyst of an exhaust emission control device, the exhaust 
emission control device of the internal combustion engine which can carry out poisoning playback of an 
NOx catalyst very efficiently can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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